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PURPOSE: To provide an EL display in which EL 
elements emit light at a specified brightness by 
keeping constant the potential at the gate electrode 
of a TFT for driving a self-light emitting element 
while suppressing the leakage current of a switching 
TFT and to provide a display in which display 
elements and wiring can be arranged at high density. 



CONSTITUTION: Extending direction of a gate 
electrode 11 formed by projecting a part of a gate 
signal line 51a is inclined against the extending 
direction of the gate signal line 51a. Since the joint to a channel 13c and the end of laser light in the long 
axis direction do not overlap when the active layer of a switching TFT 30 is converted into a p-Si film by 
irradiating an a-Si film with a linear laser light, a switching TFT 30 generating no leakage current can be 
obtained resulting a stabilized EL display. 

© KIPO & JPO 2002 




Legal Status 

Date of final disposal of an application (20020628) 
Patent registration number (1003546430000) 
Date of registration (20020916) 



http://patent2.kipris.or.kr/newps/kpa_image/2000A1020000057225/kp... 2005-06-13 



^2001-0067258 

(19) .■CH'&BJ.^WS(KR> 

J3X 



tenint PI 7 (iD SaaS I12D01-OQB725B 

_____ 10-2000-0057225 

(gyaaaa 2000^09^29^ . 

(30) 1999-279874 1 999 _! 09143011 US(JP) 

(71) gS21 S!?l 7KMJ9PH)IAt C^fc PM«9I 

as 2ap» sei^iai «oi*!- sjesei 2_.n wr 5n 

(72) as** nQiomdmi 

UH^»a 'fiSHDI AIOI 1 847-1 
AKtTIOIOIW 

ae^*a2IBIWgjI5EaUAIb:SB0-1 

(74) CHHI2J 

^wy-- ^ 

££|gg TFT2J ±p_? 3^11 e|-aflr|OI -JOllSt ±K ?B8 TFT2J. HOIfl 3^2J g?|a HARPI 

el irtftfe srefefe el sai sma astro tin, h«.es sai a* a ^ 

HH43S ««*>fc 30I-7WHAI 9X1 a HISfcKIh 

71I0IM _!:§:£! (51 a)2j a«7l- M^oFOl 01 501*1 £r TilOIS 3^(11)21 2® StrtJI H 7H01M 
(51a)2| gig- S«flHI CHoKW 3AP3 tJ££4N, £?ISS TFT(30)2J s§ti a-Si^Ofl 

eilO|Xi^# 2ABIOI P-Si et©£ «" UU, tBB(13c)jB-2J SW^St aiOIJISSI §3j BtfSJ EWH- Ba&l- 

xi a?i hi soil aw* aaswi sfe ±?r«s tftooii $ sioi, ei-sa sai°j el eai 
s*ia aa $ suik 

^/ 

TilOlM 33, S3, ^ ebhXI^EI, 89 33, S^iMS 50ILH*5± £A|- 

£ 1_ B ttS2| EL 3EAI 3*1 2| 

£ 22|. (a)~.(c)_r S MSS! EL X'AI S«2| BBS. 

__ 32J (a)~(cjs TFT2J a* «KH£. 

£ 4_ §EH2j EL JEAI 3»2| 

E 52| (a)~(b)_* §EH2J EL SA| S*|2| B3E. 

■<saai,'«a'*rtioi nrt>«stsi «a> 

11. 41 : HOIS 33 
13. 43 : nil 
13s, 43s : ±£ S3 
13d, 43d : EEii_J S3 
13c, 43c : tm S3 
30 ; Aojgg TFT 
40 : EL ±H TFT 
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52a, 52b, 52c : ^g 
53a,, 5$; 53c : ^S aafi! 

54 : g*i 9&m*m 
55 : . : m 

60 : EL ±7b 

6Ja« 61b, 61c : -..8R- 

1 10 : 5A| gel 

»gf St 

±eis stftr aaiiM ^DiLfla^ 5ai g«oa atraoio. 

33, fil^MS *0|f|£±(El--ectro Luminescence : 0|Sr, 0|£U2 S^O) ^ttM 0|g£r £AI § 

Wr CRTU LCD Qi<y8r= IAI SflSAj 2i£D|, (ffl& MS 3 EL ^gAI?|- iSIS ± 

WW mMWmThlnF** Transistor : 0»L TFTj £13 S5H^)§ -StKr SA| 3»2| 
7H&E SID. 

E 40)1. Sffl2| a JEAI S*I2| SAI M± 5«2| BSES LIEH-H3, E 5SJ (a)Ofl E 4 S A-AdM Or 

e ElsEa ueuhjI, e 521 (bjos e 4 g b-b<3oii ra-s bsem uemp-. Eth e 321 (b)oii 3 

E 40)1 EA|# dm &0I, tS Stf(E 42| &H)2g EJS SStf 71I0IM, d:l2£!(51a, 51b)21;, 
"1lSf)2S ^? Er3 3§tt ^g £j2d(53a, 53b)0l AtS I2*|3r3 S52-> 01" 



dSdOII 2|SBA| MEWS S^S 5AI Sri g2t(-110)£S. 3 ?f SAI 93010)011= EL JEAI ± 
, .._ ... __. itt^f-" ■ 



a S4KE 42| get' 

dSillHI 2|«BAI ME1 .„ _ .. - - , 

Xr(60). ±9\MS TFT(30), 8*1 gSr SaiS ^7gg TFT(40)OI BH^EIOI SO. 

TflOlM £!2£K51a, 51b)21 EM3 <MSfi!<53a, 53b)2B SEi*KII= JtAI »± ( 110)HJ EL JEAI \ ± 
TWO), ±mg TFT(30), 8*1 gS 3 EL ?gg TFT(4O)0fl EHSKH E 4 5! E 52| (a)~(b)M 

ma astJCr. 

±£|§g TFT(30) = 71I0IM d±a(51a)0|| S^EICH SiB 71I0IM ds71 TflOlM 2^(11)21, ^ 

Soil ttmwm a^aoi si= ^ a^(i3s)«e oi^oiso. ass ?i&(io) ^trn en 

§ tfElffSH 0ISK rp-Sietj OlSrH §»0)g ^SSE, 3 $1011 71101!= §39|(12)g MS 101 7)101^ 
l4l1)Or^«EI01 HQ. 71101 M 2=(11)1 TlOIS £j£{4(51»)0| CH§101 ^2-o S 2?H HV S ^ 
52, i^l QM 7)10|g ^SOID. 

E^, 7D0IM i!2d(51a)]y StSSITll S73 §lf S^d (54)01 UH^IEICH SICK 01 ©If 2^d(5 

4)1 Tfloik assRi2)a ifra sheoii §s a^(55) m\M mm mtm eifg oi^n 
oi st;i gifs 4:^(1 3sj2i sstioi oi^chwh asoj el ±~k tft(40)°i tiioi 

M- 3^(41 )0l 3?IEI.= S2fg SXISPI 9I§I1AI gXIEIH 2lO. 

EL i» ^?gg TFT(40)= ±?mm TFT(30)2| ^ S^(l3s)0fl g^EICH 91= 7II0IM S^(41)2K EL 
^K60)2TH (61)00 S^S a^(43s)3f, EL ±XK60)0B S3£l= ^§ SSd(53b)00 S^S E 
EHI3 a^(43d)£S:0|^OtaCK 

Stt. EL ±*F(60)= ±± S^(43s)(H S^g 8R(61)jtt. SS 3=13 b^(67) a 01 g^(61)2f g=! 
(67) ZJOfl 3J|$IS a& 4:AT#(66)SS 0l?tH?3O. 

71I0IM i!£a(51a)£=!¥E121 71IOIM £!2?r 7flO|E S^dDM 3 7IEI3 i*ISS ..TFT(30Pr^ Spl 
Sir. aurSM; Vg d2d(52a)£S^E1 ?§ i!S71 EL £K qigg TFT(40)2| 71I0IM 2^(41)01 
S3EID1, 3 71101 l g ^(41)21 2?|7r ES03 dHd(52aj2| a$|2 r gS 2£Pl SCr. 3EJJ2 71I0IM 

ii<4i)bi sis a%aoii 6rs*fe a^?i ?g aaflu a^s aad(53b)«s¥Ei el ^ak6 

0)011 SSSCr. 01 (HI 2JS101 a ±XK60)^ gftlQ, 

E, a iW(60)S ITOdndiun Thin Oxide) g2| #S S^SM 01^0jJI= Sf=}(61), MTDATA[4, 4 - 
b i s(3-methy I pheny I phenyl am i nb)b i pheriy I ] S 01^0173= *0l S ^Sfffi), =i TPQt4, ,4". 4'-tris(3- 
methylphenylPhenylamino) triphenylanine]S 0|?01»= ^112 ^ 4^#(63), ?IU3E|&(Quinacridone) 
ttim zmm Bebcfc(10-SS2 (W.?ifeEIMrBflSa*iai)S OlipOlXI^ a^S(64) 5J Bebq;S 01^01 
73= 3A> ^«65J2S 0l^01?;i= g^S ± 73*9 (66), gfrEIMaiF)2r a^Ole(AI)2| 01 
3L1ia • 3M t.^£g OI^CHAlb g^(67)0l 01 =AIM tJ2S ^501 Q. 

E^ a iXfe SfSHHIAl ^g}S §21, g=?£=i^E1 2A>71 tt»«2| LH¥0||AI Al3tt*ffi, JB» 

&ms£s^Ei ©-oi saaoi, oi hoi ^ssj- s^hs^ei §s ^ism ssio a^s »aaoi 
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0)71 M, SEHSI TFTfe .3 .SWSM P-Sie{# 0ISSI3 SICh 01 p-S1^S 7fa(10) 408 01 

Atstoi casasfot ages*, nw -ms sa^<«)i f&KM tiiOis awja mtio. 




■OOM: m&WKSS^ until — ura-i sats sssju. ui was = rui k.bsm^iux: » 

'«ss see*, oi aoiw» saib 3 ooiwssi 5* stroi e m smtum iroi thoim asa 

(HI CH&fOI 432! MgOl SIE3 *K3j flfclu. 

3aa, s 35j (c)oi EAito'ma soi assj aoraus &tj2i oflUTj ess 3 semi ?wm 
aim ip-em 5§r. *20H bistoi sewm yowa aa. «i, aorwsi as ass assw so. 

3 MIDI, E 32J (b)21 U0I 'MA3h3' *0| «4a£ 7||0|S(11)a-2J §^¥2! XB!i(l3c)2| ±± 

(i3s)2j°j att¥(E9 ssas B)7i ofluxpF ys aowirsi g#7i- -esrspi as. 3 p-si 
e^s am -aoi*, nun?* ss s^oa Hisia i§sw *tg.«i t»««ww stii aoi. aw wmoi *ioi 
m sd; 3 ooiwt> *s s^oii jcn*f onyxiPh ssooiwa *ai*ioi aw 370. sk= 2 
e szts * smsr. 30E aw was cm aqatmmafe axi asa. E*h asssis a-si 
<m aoias s^ut* assi nT.4gib-.tn9 aoM.t-srem swskw kb» 3 sob aoiwe sw 
*k tft ass timm 4ehobw a.oiwe sabkh #eiofl custwife ^01 e^oi ?a§iu. 

3S0. §2H2| EL SAI &*IS E 32J (b) g £ 401 EAItMmfr 301. i^SS TFT°| 7)1 01 S 3 
780IS a££!OB CHSKM ^3£S MgAIS S40I7I [IBSOB. 3 7H0IM 3^21- 3«S}= £##2! P- 
SiSjOl mm S|3oH2 2iD. 

3 nam. ws^m ooiwa* zmm cmamvx p-si^m u w, xayaiHi su^oa assi a 
oiwssi obuapi- ys B¥7i swa7B sa. ms, 4^ tftob sn7i- 

3*71 TFT(30)7h 2=S S^OilS EL iW 9S§ TFT(40)°J TilOIMOJ 2&0I e!7hEI7fl 

a oi el iw tfT(40)7j ssw aoi el ±w(60)7i ^ mmm aoi sras* 5 aim g# 4= 

278 Dan Sh£ 1S0I Si 21a. 

S.&, S§ §CHS .^W8h7| 9I78AI SATOI Sfl&.WWtf hiss qi§ iisfl.a 29^01 tjga 

71 nsoi s 8 . HHda 3*mij ^> aa. 01 0HWA1 HHd si sai s^s USES mmm w\ 

WbH= E 408 EAISI^ SO St SCI. 780IS 23^S 780IS d'SdOfl CHoKfl 45|2i, E*f siii 
3 780IS 2^08 raShOl UH3:lo^g SAI Sl-^ 3S?0I 7IXI78 301 H^E^ ^9^" ^ 

acfe i§E aao. 

£ 3 §08 3SJ6hO) OI^CHS 222, TFT2J 2jfllSKH WU 

iW 7S§ TFTHJ 7II0IS J3^2J S?|g 0 y§S^7a SXItf^SAN EL ±X[?[ Bfl^fe ?IES ^§«fe 
SAI S*IS JUSmaf tJ-JJB. 2AI 2gES HHXISJ- SAI §*IM flISfffe 211 ^^23 tJ-Q. 

B ergSI TFT& 7II0IS dSi!2S^E1 OI^CHAIS 71101 M £j^°l ?S SS" St, F 0l ^71 7801 

s AiS^Sj 3§ Qiftiot SAh73 30ID-. 

E^. TFTS 0m= &^n^iO\ ^71 7801 S S^2h M^SI iWE S{= TFTOIQK. 

EtS S HTS2J 5AI ^ftt iTO, 4^71 W®!* ^W08 S^g SSSfe EKJI9S HlOmfe i 

a«f Eaj^i^Eia-, £71 ^ MgH^ElOB 7801 M S3SI-S 7II0IM dSSS 

2*»tr JEAI §*|08 aOIAJ, 4 K 7| >«0|M ilSa^S^EI MtSKS 7fl0|M 3=oj ?9 2§ 

^•01 ^71 7I0IM dS<32J 3Sf ttftm [HoKH SAW SIS 20IL>. 

Elt aalK JEW S*|S 4-7I SAI SfciOl fe^l WttS-'^WO S^Sfe WBTlf iW e^- 

ei sawiE+g ia atit!' iai gxiojp-. 

<£$i. &y\ ±mm saw^ao <yse sgois ^§ dsanK &7i asm crj-shAj 

aS8« ^71 WWW iWOII SSSfe ?B SfltiOl #71 zt MEAI il0ir4 h 7| 7flO|M i!2d2F 3*1 
ohOl BHflaOl 21= SAI §»0IO. 

SEth, 3?^2| SAI S^g. *2 g*^S -Wtffj- SAI Shi 51 *8 StJ*h3. 2!S«h= ttSI ^ SAI 
3^71 i§ SFiS 0I3U UH *l SAI SWIM 2J0IAI. ^71 ilSSS D. O)?a08 ©51- 

AttKJ0f)Sa HHSiatJI. -ffTI AFtS StflK^7| 7KGIM 3^°l S§ HNJDL CH^f ^*ISh3 2iS 
SAI S-XIOItl. 

Eli-, ^7i Bj-sf Maw^as^a ssas dse swam. 4":7i ass fe>-7i was- ^w 
^gg Maxima 08 ssais sai sew ^7i saw^a aiokh s*mi= sai §*ioi 
q. 

Elf, 471 i^lgg Egjxi^EI, 471 SW eif, 471 ^Sg ej-et Maxima 5! 471 WSflf i 
AH «45fc 2J- S°^S ZT SAI fF4:08A1 S^S TflOlM dSd^08AI^E1 SAI CHS HHxIEICH S 
Al &XI0ICK 
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&?\ aa-J5KsEiai tta aoi s&i #7i tdoie daasias st/on chsks a 

*k?s s.M mm, 

set, &y\ ms<*i4H2j *ia sol atre #7i ?s d£d s/e= #71 ^§ asiaon 

£H*ltt-"QW 4WSAI 5*101 a. 

sin ^*IS8 Hfet fiaxr^Eisi oi^s fesa^oi #7i thoim s^ai- **$s aw 
3 »= jlai ssjoid. 

E£h £71 ?S dSd2* #71 ?S SSd21S #71 £AI SWI2J £AI 23 OilAJ i2»SW Sfe SA| 
#71 AUTI* 4A1£ U^IMS ?DIU|^i jJs»a 2AI SS0IP-. 
S3 Sf S> 

s ass a 5ai gfloii ino s?<ni ch*kw oishhi 'asao. 

E IS #7| B. IA| §«2J 5A| S^b 3^21 SHE* UEHHH, E 22) (a)~(c)= E 1 S A-Ad, B- 

Bfl I fodwi urn IraEs uErao-7 sth e aei e --nasi tftoo aoi*«* sakj #eh 

iUBlilO.' 

e gAioioiiAis a sai saw stra zt tftoo, 40m tugim sr* nom m<2nm gsioi s§§ 
21 &m Witt ±9\ m mm =?ssi trow, -&5*23ai arsiawt-aorawi saiskh crass* 

e tot EAiflj- bia sol * wike 12) stfjon mm dsac&i* sib, 51001 era as 
em asm. s sshe 12J #si -stow asa^, 53b, ssyoi era gs»m so. 01 
•sr sfdsdoi ais awm si^oi> oi# dfifisoi 2i*iAi:^rAira sejs iai a* 23(11 

0)£3, !2 2| 4AI Si S.9|(110)0fffe a SAI 4AK60), ao|§§ TFT(30). #*l glf 3 a ±» 
TFT(40)71 HHxIEIOi SO. 

21- 7I0IM d2<5(51a> 51b; 516)01 3551= - WtKtt StflOIIS M*2| £AI *1471 3M(R) ,4*41(6), 

s*?(b)s i^7is tflAi a^ioi uh^ieich so. nem. n as*is zt .wiMdsaofl a^a zt 

SAI S14£ '-SSSfe Zf TflOlM dSdJIEl AIM Zf 7J0IM dSdOl 33*fe SSBH- 0I2U HH«301 
2iS, i?l lEf HHSOiq. 

WIS IS. SSSfe 7«dlM i!2d(51a)ah 71I0IM d^id(51b)(HI nom i!S<y(51a)CHI S^EI 

01 Sl= Z1- 3EAI tim 7I0IM i!2d(51b)(HI S^EIOI 2iS 2f ZAI 11471 S 6IAIOII(HIA1fe 41 
21 £A| SliS fiS. Zf TMOIM ais>32J 3t BtflH A1S 1.7 i\±°im 015U BHxIEICH SIP-. E*T, 
°igSh^ »|OIM i!2/3(51b)Sl- 71I0IM (51c)0]| [HSKfl S01E. 71I0IM d2<3(51b)(HI S^EICH 2i 
~ 2} IAI fliSK TflOlM i!H^(51c)01l S^EICH SIS Z| 5AI SldbS A1S Z| ?flO|M ajh^2| £5§ 
StSHIAI 1.7 SiS^S Oi=U HH^IEIOI SQ. 

EtJ-, Zf 6!2iy(52a, 52b, 52c)S ^£ € StFSS Si£01, ^!2J iAI tlitHI 

EI01 2i£D1, Z| H2J SAI 2(-i°J UHBOO' OKU-AI ZJ- a01O §^1CB 51?S AI^SS UH *IEI CH SO. 

^, eiasis *» gtf°j 5ai m±°i jeai sii^se 2^*101 ass tL^*raAi ?m s st? 

2S 3§§1IL 3 i§ S1i^°! AI*S ttlxl, ^ A1*B£J KI321 El 3212) B ^AI0)|2| 3^ 

OAS CHSf 0.4 SAI tliOICI. 

Ett, Z1- =?m 3Si!(53a, 53b, 53c)S 1 HHSEI01 SISCM. HIE ^2) 5AI Si (HI S^EICH 2i 

offl, 2t *»2| ttAI #i2| BH^CHI ffl-EIAI 2} tS2J JEAI Sh4:2| ^ S 51=0)1 i§2| 5A| Si 

ag CH3U UH^IEICH SiCI. ^, ?W Saa(53a)WI *««iaa. 71I0IM d*fl(51*)0l 2^3 R2| i 
Al S142) ^OII.HHflEIOI a IA| f^2) EL 47* TFTOfl g^EIOI, 0I01AI LtM USl.WIS d 

id(51b)0S B2J Jul Si2| S^Ofl HH*IE|01 3 JEAI f1±2j EL 4AI- TFTOII S^EIffl, 

0I01AI QAI C1M *I2| 71I0IM d2d(51c)01| a^£! R2| IAI SJ-421 °=0H HHSEICH 3 5AI 5142J 
EL 4» q»SS TFTOfl S^EICH 21° D1. Zt *"2J 5AI 3^ ZKHlAi Zf TflOlM dSd21 i3*1Sfe 7H4 5 
SOflAIS 7JOIM dSdM CH*JOJ;CHSf 45- §A1^ BI?IE|CH SO. □ 4S aiSfSS AltS msi, ^ 
AI*H2J IE132I- 0321-21 2>^s a ^Al(M2J 3°01IS EH§f 1.2 5AI a-iSSOO. . E, ZtJ?§ d2d 
(52a, 52b, 52c)2K zt dSld(53a, 53b, ,53c)ai= Al §2J 01^0173 Si°OI A|S 

2 &m0\ BX»m &E3 UHXjEIOI Slth 

Eln Zt 7II0IM dSd(51a, 51b, 51c)S □ S¥(W gg^7|- «SEI01 Si£DI, 3 §§^71 TJOIM S 
^'(ll)OID. :0I TflOlM a^(1.1)2J 3§ SSfSZt. TflOlM iJSi!2| S«fO)| EHS10I Ul^zj- 

*ioiq. . ^, TooiM dSdM oittoi- 9Ais-tt«£a'*imoi assiw.-sia. omx. nom 2^21 

^sj g§ BfSOia- 7II0IM a^'SI'SS- Stjei ilOI7K7IS 2! ¥§2) g§- S*f§ iolH, E 12J 3? 
21 ^01 71101 M dSd^S^EI ^^71 !Stf£S MgeHl SIS. H ^2) ^MOI 3A1 &1¥ 5 

s 5i^ gAj.»w«trss a§si= spoils oi ssse ?doim a^2i aoi°j unoi 7i§r g 

3AK*h¥ Efe m 3A1- §1¥ Stf^S ^S°) 9§4tfl ltd. ^. E 12| 3°, 71101 

e s=2J ?a S§ StFS 71I0IM dSdOfl CHS 101 CH&F 45° S1¥ S4f ES 51^ S1^ 

OlSBfl, 7I0IS dS:d(51a)ai ?g d5:d(52a)01l S^S 4A| SliOfl SSS i?l§§ TFT(30), EL 4 
Al ?58 TFT(40) * a 5AI 4X1(60)011 OTSKM M'Sittt. 

i^lS'l TFT(30)S §¥71 ISolCfl 3A1 S^fSe XIOIM dSd(51a)0fl S^EIOI Sl°01 

WIS d271 S3EIS 7JI0IM 2^(11)21. =?§ d2d(52a)OII S^EICH S12 ^§ dH, OHM 13 S 
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g 2271 HE02J S3(16)2h EL ^S© TFT(40)2J 7||0|M 3^(41)011 S^EIOI 2J= ± 

£ 23(13s)£3 0I^Qi2Ch BE, 715(10) £JOfl ±$H3S TFT(30)2| p-S|9t££ □ 1^01X1^ 
(13)21- SIT 3^(55)01 SAIOO »3E|D1. 3 ^KHT 13^(12)1 IS KM S*l S£F 3^2(54)01 

mm a^(ii >»• ss nss saiihi sseiw ao. 

01 ±?I3S TFT(30)2| p-Si^SS 01^0173= §S#(13)g 4(j UH^JEICH 7B0IM 3^(11)21^ 

241 mmm as, 3 anmM aa(i3c)# ?&8ta aoi, ±9\ era thois ;?2B oi?n sjq. 

oi zi aiy(i3c)2j tjy mo\ s«s 7floim s^cmoii ch*hm aiasKJi uhaeioi sj^hs. tboie 3 
^(H)af a\wms. mm X2&w*w iothji thef 45° 21 sai- mf2.s. uhweioi sip-. 

□I. WS0I, &SS2I Pr$ISti UISB; «5|S5MHI EHOWI^g SAIStOI 033511* OB 3S2| EIJOIAIIfr 

fiaj ss tttBtf:'<ao «tF2i -itoms ami aura oouapi- sbsct ursa geigejoii 2A>s 4 
so. .a. s 321 (a)OH s-Aitt. d»a>:.aroi aowss aiasi asr^ o»g S3 aas aom, 2*21 
aoi-25S2r s&si omaa-^s s^ormr. attest ss*ra sm am. WHiMHBBI gsra- 

f g| * 2171 ffiSOL. *M 3B2I. »S0 -,rasr 4 a0i:ZMA]»±2| *9I3S TFT(30)2| 

4 91Q. IWM. 2AI ShfcSJ ?§8 TFT(40)2| .TAOISM 3SBj©g agm SSIf 4 

270 eioi fiigoi as saim @@ ^ as a sai s«i ao. 

7II0IM 222 (51 a)2l- SSI : 7JSS . OfSfiKKHv TflOlM 223(5ta)tHI gtSSPfl SAT S3 2^3 
(54)01 HHSEI01 aO. 01 SAT SIT 3=?3(54)£ TflOlM §SeK12)g gSKDI TFT(30)a ^(13s)2f 
Slf 3^(55) 210flA| 2318 $315101 Sift 01*3 aD. 01 SAI SIFS EL iA> ^?SS 

tft(40)2i mm temiiw 37ias 32/g zmm wwm mmn ap. 

EL 4:AT ?SS TFT(40)S ^91§S TFT(30)2| ^ 3=?(13s)0D S^SUOI 2JS 7101 e 3P?(41.)2h EL 
4:XK60)2| 33(61)011 3S»(43s)21, EL iAK60)CW ?S 3S2(53b)0fl S^S! E 

as a^(43d)£s oi^oiaa. 01 el Sai ±xi ^ss tft(40)°i xay aoi g«fs dS£!(52a) 

S! a3<9(53a)2l 3§ St«0il IHSKM HH*l£IOi aL>. 

JEth, EL iA>(60)S 2^(43s)0|| §^S! S,^(61a)3f> S# 3^3 S3(67) 3! 01 ?f^(61)21 a 

^(6?) aoi sa- iA>#(66)as oi^oisa. ^ iai ti-^oiis nmm. mmsw 
mm ahsm ?m m^mm si^hai tissm. zr sai si^oiQ zt i*w-.mAiech 

TFT, SAT S1F, EL ±*l q»SS TFT S! a £7J=, 780IE dSd.*SS¥E1 £E 5 
Sh^ «Sf£S S«I0I, OI RAICHS 2t S^OI UH^SIOI aa. 0121 1T0I HH«^£S-W, § 8^2) gf» 
# &2I 7JEIS.37I S * SttN, EL iA>2| Zf 4!j2| g=® III, S3 Oil SJ*H 3SSIS DS ^ 

si irirs2f2i «tt« saiw ^ ao. 

71IOIM i!2<5(51a)HS^E12| 71I0IS <yS71 7A0IS 2^(11)011 37felS ±*l§g TFT(30)7^ SOI 
£!Q. 3 [fflSOir, ^§ d^i!(52a)HS^E1 <MS7| EL £Xh TFT(40)2| 7II0IM 3^(41)011 

SSEID), 3 »|0|M 2^(41)21 6!5:£!(52a)°| 29121- 2?PI 7II0IM 

2=(41)0| 2^1011 4 h &3lS 2P71 2S01I S^S 2S3 (53b)£S^E1 EL iA1(6 

0)011 noil smo\ el ±W60)^ its*k:k 

£E, EL iAK60)S I TO 2^£S OI^OIAIS ?f^(6l), MT0ATAS OI^CM^IS SHI B- 4=s# 

(62), TPDS OI^OIAIS 3912 # 4=#S(63), ?ILBEIE SESIIM 2H5t= Bebq2S OI^CHAIS.^&S 




I2F ^01 R, 6, m ^Al?l?l flWMS. ^2 RSI S3 WISl UHxISIS 3H±DI 7H^¥m ?>S 011^ 01 
^31 S S&tl-et S-011 flraSKfl F£1 JlSi .§.^H!, TD^ffflAI 6°1 XHSg HH*ls1= 
7HiOI| TH'^S ZhS MS OHiaMiSN 62| i^-Q-Sft ffitP Bej TIHSS HH*IS>S 7HiOII 

7H?^g Z>3 OflW Dh&HsLAN Bl| S# ' n'fi'g S=T&Kfl ■ -ST&S'f S^t»L>, 01 08 SSShS ZiE H 
2J W^SOB OS A2I SgJEIOI S&AI7IAI If §271- aQ. 

OlSWfl, B WS^i B. SAI §«0II OJoKS E 22| (a)~(c)0B C02I- SStia. 

§3S 715(10) £KH.. mmm 0\m\O\ a-SI^(13, 43)S S^a. OZ\Il, □ a-Si sk13, 43)011 2 
■fflSI EBOI73S. OAS gS CIS 30B»21 XeCI ?WID| OIOI A| as, 3 ^ ggfOI 715(10)21 .21 « » 

:#Sr aa*iiEA alfias!?Ei "aeas ?ai-s>sai sw-Kn; : «'s ■ na-s'awssAN cosswhoi a-si 

DEII1. p-Sief(13, 43)1 Zi TFT(30, 40)1 ^«5|-S ?I«(HI 5ME|i 7|gs 0|gS|01 ^ 2 
SAISAI fegs(13, 43)g '«S'tKlK 3 CCH SAI Oil ±?|gg TFT(30)2| ^S#(I3)CHI LH.^1711, SAI 

sif2i sir 2^(55)s ^asj-Q. 3bih, 3 assiu p-si^s st^is 23011 cvogoii °15«a-i 

SiCUBJ-og ONPOIXIS HQIS-flmdZ)* tlStiCK 

3 7II0IM aSSSK-12) S-OII Cr, Mo S2J 3S§ ^fflEIS^S^ ^^13, 33Jg SMEIi 7|g 

# OISSKM ^?I§S TFT(30)Ofl S^£IS 71I0IM 2h2(51), 71I0IM 2^(11) S °AI S^ 2^3(5 
4)g S^ fflgS SAI0I1 ««*H3. 01 SAI Slf 2^3(54)s zj- SAI 3^(110)01 SSS! 
55)2| ^S^OO a= D#A21 ZT 2^g S^S|3 aP-. E2>, SAIOO EL iAI ^?SS TFT(40)2| 71101 
" 2^(4I)S *aVQ. SAIOII ±^ 3^(13s)2|- 7II0IM 2^(41)01 S^PTIl 

3EI3, SSS S, 71101 e 2=(11 ( 41)21 2, e ^0|| *|*|ShS 7H4:0fl 7||0|M §3S|-(12)g SolOt 012 4 
ejgogAN g^sS EEJol-01, 3^(13s, 43s) S =313 S^(13d, 43d) g fjgthD. i^lS'g 

TFT(30)2J 33(133) S EEI3 S3(13d)0l= P OlSg ESSIOI XHy TFTS §13, EL ? 
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m&m>^riffi&&l % Eaa S^t43d)0ife e oisa euskm sua tfts ®q. 
a^cwd) zhhi ram s Eaei^^(i3d>2i fes^Ds as. * LoocCIghtiy 

Dopsd Drain) 13L)# S#*iE SO. 

TflOlM 222(51). 7U0IM ZR(M, 41) S! SAI Sif S^2(54)2| #*0« SlOb^r, S\m 3! SiCbSrS 
s'«wkh Dwiawi gemot 3#2S 0|*?01A1= «2!- 332Kt5)S 

di sa- asaKi5) s n s^2j ^noiM §ssKi2)0ii, a iA> =?m& tft(40)2i sassa) 
c«3d>ofl aistr «aoi awsss :«£ttch 

a .*-> asm* a ssbkis) #on ai §21 E2 wee gsma 5mei± 7i#on °j*b 2 

2S2(52b), ?S 2S2(53b) a #2f 13S«15) Wf-Cmmm 4*1, SOGBr §2| g& 
_. ... tft(40)2J ±± sf(43s)M CH## m SW'-WIBCh 3 



(12)3 SSSKW. EL iA> ^?§S 

■3 SR(61)2| #§0lte m *;-4«fttEl. W2 £ 4£S(63), Bite, 4=%^(64)£3 qi^ghxi 

fe^'$N*#)$ 3spp1 aSfflv M» 3 #¥<HI £3 (67)01 SSQpl 21D. 

OrSTII JQSrS 2f TFT(30, 40) S! EL iXr(60)7r ft&g&V&A «BaS *T SAI g^(1lO)(HI 

go) el sai saB ?«aoi 2ic r . 

q»§ 2£2(53a) S 232(52a)g. WIS. 2s2(51b) ^OflAf TUOIM 2^21 ?S g§ S 
SfOI gUSM HHSiaQI 2D. 3 tfflSOl, 2Sd(52a)i!r 232(53a)3 B^AI?|X| SQ HH 

'xWAStft&'tfflL ^ ma a sai shift hues a3*i2s maw 4 20. 

£E, B gA|0f|0ilAf= TilOlM 2301 TflOIS 22.2M EHSKfl 45° SAI2 gt£S 3°3 LIErLH 

sot a, 01 45* s tisawb ®n, nmum st^a aiowusi estfoi ?i*isr*i s£ 

StJOI3 E| ft. 013 - S3' 30° ~ 60° EIE §CK 

ESh S SAH»O0A|£ ?S 22221 AH82I ma3 0.4 SAI Sri3S23 .10019 S WSS HOD tl 

sa*fe ar2 d;iiM mi oi^ois ^ii ie^ aad2i Aitiai m«s 1.2 sai s r ^(Hi tisa 

Afe S^It 15AI Sri at&m EI01 . BHf^Sr?1l= 1 .5 SAI Shi «D. 2!£!*r= 7J0IM dS 

dOil SAISUir: oH^SM 7r§ 2iE^ MS. 1.5 SAI Sri 0I2U Sitr 3101 aD 

dr&^olO. 

EE**-, g ^SWIAI H SAI SriSL^j 0|=Lr SiCrU olS *S Stf2) 1 SAI Sri EI^ISTg 01 SU 

21^ 311 eioitia. 

£E«>. a ^AIOIKHIAIS ^Ss^SAI CH§ ^BIS^S 0IS*r2OT3 &SSI SSs 3«l?r 1SSIEI0I 
*£t!, 13« 7I50I& SeiLr t^S 4AI §°S OI^OIAI^ §S« 7IS, E= ?l» ^= 

?m §2i saw sid-sfou sin §2i i3 D 4§ g^sra ssoi asss 21= 

S*1D. 

a?>, b ^aioiioiiai^ a prSistog .01^01x1= ©if 2^01 q?e ijsd a ^§ sadaF eg 

Sr£ UEILHSAia- S HOII tl§EIAI& »=Q. ^, Sf^OI dSd 

asdaf mm stm smus. an, 3011 °jsioi g-nsr= a^s stii m ^ sioi ^€ saim 

S£ 5ad| 7rs*HA|D1 St^ S1F S^OI SSd2r SS&rH SiOJS ElOl HOD 2|*|Q|, 6rdtt MAI 

otsF iroi sai sgf a^aah sir akoiou sisas sxi §if aon ?g ssda «».a^.aoi 

A|£ : «2!--ag!S|*. »Wl--«S» ««V 4* 2171 UH^OIl 2 °JI/8S8 S.S * 21D. 

^t}- ufSr boi :e B^in ca-sa- i^iss TFiii a^s sfisioi iA> imm tfisi >d 

01 M 2^2| 2?ll g§5|7|| SA|^£S^ EL ±A>7 r Wm&'HSB. ^H§h= EL SAJ §ae JI3V 

4= an, a*f jibes sai Sri a 2r mm maw ^ 21= sai sae umv $ 21a. 

7U0IM 2±d£S¥Ei g#5h01 0|^0IAI= TflOlM 2^2| S§ gtfOI 4^1 TIIOIM 23:221 33" 
CH*>CM 2Ar73 21 & 23 f3£S 5r= ^ MIBAIiEI. 

g^2 

flimOll 2101 AI, SSSS 0|^= ^Ej«SrO| #71 7||0|g 2^2r ^4= SI iaasm 21= 3Jg 
S|~ H|5r MgH AIiEI. 

Al^lf iXI a #7| AI^D iAKMI 2 PS SSSr= EfOISS JllOISfe i^SS H|5| M?H AliEla ?> 
£ SAI Slia. #71 i?l§g Hjw- eaHXIiEKHI XIOIM 2Sg S3SI= ?flO|M 2S2S 3*^ SAI 
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5*100 2iO)Aj, ; 

is «tw omra saw sis a§ : «^;aAj >s«:. 

SftS&OII SlOfAj. #71 SAI SfjfcS #71 7}>m SSI SSftlS ATSTIL ±7i ^ Egtfl 

±a# q stmm as sfe sal s*. 

7i Ssm Wsm aft* #7i aw iww feais ?i asidoi #7i zl sai a* zhw #31 
7ioiE aa^a- amwi bHagoi as 3ts s*s sai sw 

3534L 5c- fl|4#0fl 210IAI, 6W=2| SAI ffcfcl til tt»i2S WTO SAI SL±21 .« 
2JSSLS ns\ Zf SAI Sfcii3L 48 SfcfcS 012U HH*IS SAI SflOfl SlOW. 

#31 =?m dsds #31 otsyos im *mmmz& hhseiji, #31 *m #71 topim 3^21 

?S 9S S^KDI CH^f W9&W. 21S *3£S Bfe SATSW 

W4»wsioiai, #3] ±9\&m hlql MsiTq^Eis^Ei ssas as* s*ieKa ( #7i a±m #3i a> 

W±Ai^fs%2L M^KliiaOfl 32SIS SKI §if# #31 SF ^ M2!*I£EI zm StLSIS =31 
«s*a*fe SAL SSI. 

Mim SOW. #31 ±S|§g a,^ MgHAl^EI. #71 S*l §Sf, #71 MH»±H a.*?! 

AHML ±A>S §#SLS 2L S^S 2, k SAI Shi (HI At 2^3 TflOIS dS^^OflAI^H SA1EHS HHSIQ 
Oi a= ?!i ^25 8fe SA| §W 

iwi 

aafcrsfe wshw sidiai, #31 ^sise b«l EeiAiiEiei au noi ©tfg S3i tooim dsdsj 

2§ CHSKfl SAKE 2iS W3£S 5lS SAI 3*1. 
10 

HSWW SJOIA1, #31 J mm «L9| MS!A|iE12j ffl^ 301 8VS £>"3| ^1 S/SS #31 

ggjdtrn [Hsua cH^f ^ei 2ig sai 
g=m ii 

3913^ as attHH SSCHAi, #31 i?lt!S atej- M»!AliE1Hi OI^S asaaTOI #31 TIIOIS 

g=2} 2iS 211 Sfe SAI 

^11 5**011 SttMAIv #31 AjHi!^ #31 SSdS #31 SAI #*|2| SAI 3^ LHOflAI Rmm 
SLS 21 agSS StS SA| S«. 

S^TST 13 

■H3»- a= »4tMHI aOIAI, #31 Xm® ±7$z= ga|MS ^□lUltlii iW2! 21 S i92£ SIS SAI 

aw. 

SB 
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